IMPACT OF GLOBAL WARMING ON CLEAN ENERGY IN ASA

Charles J. Johnson
Coordinator, Environment Project at the East-West Center in Hawai‘it

INTRODUCTION

Asais recovering from the economic criss of the late 1990s, and a return to moderate or
higher economic and energy growth ratesis expected over the next two years. Along
with areturn to higher levels of economic growth will be increased attention to Asa's
serious environmentd problems. Particularly among developing Asian economies, high
levels of energy-reated air pollution are largely the result of the use dirty fuels and lack

of adeguate energy conversion technologies and emissions control equipment. Cod is
responsible for most loca and regiona airborne pollution, and is also amgjor producer of
greenhouse gas (GHG) emissions.

As shown in Figure 1, cod isthe dominant primary energy source in Asia, closdy
followed by ail, with clean naturd gas adigtant third. Animportant factor in cod’s
importance in the energy mix isits satus within Asa's energy reserves, cod accounts for
more than 90 percent of these reserves, as shown in Figure 2.
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Figurel. Primary energy by fud typesin Asia

! Specia thanks are given to Mr. Saengrogj Srisawaskraisorn for his contributions to the paper,
particularly in the preparation of figures.
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Figure 2. Sharesof fossil fuel reservesin Asia

Cod isdirtiest fossl fue when burned without proper pollution cortrol equipment, and is
the leading cause of three important airborne pollutantsin Asa: particulates, SO, and
CO». Based onthe RAINS-ASIA modd, Figure 3 shows the generdized distribution of
SO, deposition across Asa, and clearly shows high levels of SO, deposition across much
of eastern China and neighboring economies. Model projections to 2020 under a
business-as-usua scenario show worsening SO, pollution acrossAsa. Asshownin
Figure 4, the two largest coal consumers, Chinaand India, account for 80%7 of Asid's
SO, emissions, and therefore are at the core of any regiona strategy to control SO,
emissons

It has been often suggested that governments in devel oping economies give priority to
high rates of economic development, and are likdly to defer introduction and enforcement
of strong environmenta legidation. However, ar pollution has a substantial cost to
economies through increased hedlth risks and premature degths, as well as damage to
agricultural crops, forests and water supplies. Figure 5 shows air pollution as the number
one preventable hedth risk in China. In India ar pollution is believed to be among the
three most important preventable hedlth risks. The World Bank estimates that the total
cost of pollution in China exceeds US$50 billion per year.® Thetotd cost for Asiais not
known, but probably exceeds $75 billion per year. Given the high costs of pollution in
Asaand the availahility of rdatively low-cost options to reduce pollution, the nationa
benefits from investment in environmenta controls are high.

®Egtimates vary on the amount of SO, produced by Chinaand India, and the estimates in Figure 4
should be considered approximations.
*World Bank, 1997, Clear Water, Blue Skies.
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Figure 3. Sulfur deposition in Asiain 2000 (modified from RAINS-AS A model, 1994)
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Figure5. Impact of mgjor risk factorsin China

Why Asia has High Pallution L evels

The smple answer isthat the mgority of energy-burning technologiesin developing
economies of Asa do not employ adequate pollution control technologies, and high-ash
and/or high-sulfur cod isused s0 extensvely across Asa. The high rdiance on cod is
partidly explained by the fact that coal accounts for more than 90% of Ada sfossi-fud
reserves, as shown in Figure 2, and the largest shares of these reserves are in the two
largest developing economies, Chinaand India

Higtoricdly, the trangtion to cleaner, less polluting technologies has correlated broadly
with levels of economic development, with richer economies enforcing Stricter
environmentd sandards. However, this generdization gppears to be changing in some
important developing economies, including China, which increasingly are introducing
and enforcing tighter pollution standards. Two important factors in the control of
growing levels of pollution in developing Asian economies are the timely introduction of
more advanced energy and environmenta technologies, and the subgtitution of cleaner
fuds

Future Growth in Energy Consumption in Asa

The overd| growth in primary energy consumption in Asais projected to average
between 3.8 and 4.5% per year in the 20002020 period. New renewable energy
technologies are likdly to have double-digit growth rates, but from avery smal base, and
are likely to account for 3-5% of the primary energy market by 2020. Naturd gesis
projected to have the highest growth rate among fossi| fuels, a between 5.5 and 6.2% per
year, increasing its primary energy share to between 13 and 17% by 2020. The growth
ratesin oil consumption are exceedingly difficult to project because of thelooming
massve increase in automobile demand as hundreds of millions of peoplein Asareach
middle-class income levels over the next two decades. Annud automobile purchases of
about 12 million are projected to triple or more by 2020, taking oil’ s primary market
share ahead of coal.




The demand for cod is expected to be dominated increasingly by the growth in demand
for cod for dectricity generation. Figure 6 shows the base-case forecast of growthin
cod consumption in Asauntil 2020. Asshown in Figure 6, cod consumption is
projected to double between 1998 and 2020, with Chinaand India accounting for the
largest share of the growth.
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Figure6. Asa-Pacific Coal Consumption: 1998-2000

Recent large unexpected reductions of more than 200 million tonsin Chind s cod
production suggest grester caution in making long-term cod projectionsfor China. A
combination of factors gppears to have contributed to this reduction, including the closing
of more than 20,000 smaller cod mines, adowdown in the demand for cod, effortsto
reduce the large stockpile of cod in China, and a substantid, rapid shift to higher-energy-
content cod being used in China. The recent low growth rate in dectricity demand in
Chinais not expected to lagt, and higher growth rates are highly likely, causing areturn to
moderate growth in cod consumption.

The plausible combination of arapid introduction of dternative fues, particularly naturd
gas, with mgor improvements in energy technologies and much gricter enforcement of
environmentd legidation, could result in increases of aslittle as 70% in Asa's cod
consumption over the 1998-2020 period. Under the optimistic growth scenario, cod
consumption could more than double over the 1998-2020 period.

The key concluson isthat, under likely scenarios, cod consumption will double within
20to 25 years, and cod’ s share of the energy mix will decrease to lessthan 40%. The
environmental consequences of increased cod use will worsen without widespread use of



dean-cod technologies, growth in the use of cleaner fuds, and improvement in energy
effidency in Asa

Compar ative Electricity Costs

Figure 7 shows current relative eectricity costs for new power plants built in Asig,
excluding Japan, where cogts are much higher. The comparisonsin Figure 7 are useful
for relative comparative cost purposes, and do not include land cogts or taxes. Itis
emphasized that actua cogts vary considerably between countries and sSites, and Site-
specific factors often change rankings among technology and fud choices. For example,
cogts in Jgpan are much higher than in the rest of Asia, typically double or more those
shown in Figure 7.
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Figure 7. Relative eectricity costs of new power plantsin Asia (excluding Japan)
(note: actual electricity generation costs vary widely depending on specific plant
locations)

As shown in Figure 7, the lowest- cost dectricity comes from pipeline natura gas and
coal-fired cod plants without flue gas desulfurization (FGD).* Liquefied natural ges
gppears to be dightly cheaper than cod-fired plants with FGD. However, because most
LNG contracts require long-term commitments and are based on voldtile il prices that
add risksto projects, private investors typicaly sdect coa-fired plants for base-load
generation over LNG plants. Integrated gasification combined cycle (IGCC) plants for
cod arethe mogt promising long-term dternative for cod in a“ GHG-restricted”
environment. To date, IGCC codts are significantly higher than costs for conventiond
coal-fired plants, but the difference is decreasing. Electricity cogts from oil-fired plants
are condderably more expensive than cod, but oil’ s versatility assures a smdl share of
the power market, particularly for smdl plants and indudtrial boilers. Private power
companiesinvest in new nuclear power plants only when governments encourage such
plants through policies and/or subsidies. Nuclear power is not competitive with cod or
natura-gas-fired power plants when evauated under the same assumptions about |oad

* Costs for amine-mouth coakfired plant or a combined-cycle gas-fired plant near the gas field
would be lower than those assumed in the model analysesin Figure 7.



factors and lending terms for loans. Nuclear power plants do not burn fossl fuels, and
therefore do not release CO, during operation. The combination of much higher costs for
nuclear power and radioactive risksin the fud cycle and beyond, limit the use of nuclear
power in most countries.

Climate Change and Greenhouse Gas Emissions

The previoudy discussed loca and regiond environmenta problems are solvable at
added costs of 0.4-0.8 US centskWh with the addition of pollutioncontrol equipment,
and/or switching to low-sulfur coas? The most difficult challenge that threstens cod’s
long-term future is the effect of present and future internationa agreements on reduction
of GHG emissions, most importantly CO..

2 In some plants pollution control equipment can add 1.0 US cent/kWh, but better performance is
projected for new plants.
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Figure 8. (left) Carbon emissionsfrom fossil energy.
Figure9. (right) Carbon emissions by fuel typein 2000

(source: modified by C. Johnson and S. Srisawaskraisorn from Energy Information
Administration, 1999).

Figure 8 shows the growing importance of Asaas asource of the world's carbon
emissions from foss| energy. Ada's share of world carbon emissonsis projected to
increase from 25% in 1990 to 41% in 2020. Asaincreasngly will become the focus of
attention for globa agreements intended to control carbon emissons. Asshownin
Figure 9, cod accounts for 59% of fud-related carbon emissionsin Asa, compared to
29% in the rest of the world. The high percentage of carbon from cod in Asaisdueto
the higher carbon content of cod relative to other fossl fuds, and the high percentage of



cod consumed in Asa. As governments search for ways to reduce carbon emissions,
cod will come under increased scrutiny because it is the leading source of GHG
emissons

How Serious are Gover nments About Reducing GHG Emissions?

To date, 84 parties to the UN Framework Convention on Climate Change have signed the
historic Kyoto Protocol to reduce GHG emissions. This Protocol commits 39
indugtridized countries to GHG targets by 2008-2012, mostly ranging from 6 to 8%
below 1990 emission levels. Developing countries have not agreed to specific GHG
targets for various reasons, most importantly the potentid negative impacts on sustaining
economic growth, and the fact that industrialized countries produced most of the GHGs
that are causing globa concern about climate change.

As shown in Figure 10, 22 countries, representing 26% of countries that sgned the 1997
Kyoto Protocol, had ratified the Protocol by January 2000. The Protocol comes into
force after 55 economies have ratified it, including Annex | (industrid) economies, which
accounted in total for at least 55% of carbon emissionsin 1990. However, Figure 11
shows that the total carbon emissions from economies that have retified the Protocol
account for an inggnificant 1.3% of the carbon emissions from al economies that sgned
the Protocol. The evidencein Figure 11 suggests that the Kyoto Protocal in its present
form may not officidly come into force for many years.
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Figure 10. (left) Sharesof countriesthat have ratified the Kyoto Protocol
Figure 11. (right) Sharesof world carbon emissionsin 1997 (source: UNFCC 2000)

However, it should not be concluded that the Kyoto Protocol is acomplete failure. The
GHG emisson commitments of governments a Kyoto, although perhaps not rectifiable,
appear to have been an important catalyst for voluntary government actions to reduce
growth in GHG emissons. Based on quditative assessments by this author of actions of
the larger Adan economies, it isthis author’ s view that ratification of the Kyoto Protocol
isnot critical to reducing the growth rate of GHGs (Figure 12). All of the APEC
economies in Asia have policiesto increase energy efficiency and reduce GHG



emissons. China, for example, has an ambitious plan to improve combusgtion efficiency

at its cod-fired power plants and industrid boilers, to upgrade the quality of its coa, and

to develop anationd natural gas network. Itisunredigtic to believe that GHGs will be
stabilized near 1990 levels by 2008-2012, as sought under the Kyoto Protocol. However,
the upward trgectory of GHG emissions dready appears to be dowing asaresult of a
combination of factors, including the voluntary actions of governments.
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Figure 12. Relevance of the Kyoto Protocol

TheFuture of Clean Energy in Asia

With or without ratification of the Kyoto Protocol, Asais likely over the next two
decades to continue to make progressive gains in reducing the growth rate in GHG
emissons. As previoudy discussed, the carbon reduction targets agreed to at Kyoto are
unlikely to be achieved by 2008-2012. Attention would be better directed toward a
sound, linked economic-environmenta strategy that sustains energy efficiency
improvements and increases the percentage of low-carbon fudsin the energy mix.>
Government’s most effective role isto help establish and enforce sound environmenta
and energy efficiency standards, and to alow competitive market forces to determine the
lowest-cost energy and technology path. The opportunity for the APEC experts groupsis
to facilitate the roles of both government and private sectors.

The sources of capitd flows have dramatically changed over the past decade as shownin
Figure 13, with private capitd increasing from 44% of capita flowsin 1990 to an
estimated 85% in 2000. There can be little doubt that successful transfer of advanced
clean-energy technologies and the development of clean fuel dternatives, particularly an
Asa-wide naturd gas system, will depend primarily on private-sector investments and

3 |t is premature to assess the commercia potentia for CO, recovery and
sequestration. Because costs may add 50% to the eectricity costs shown in Figure 7, this
option may only become important if those costs can be substantiadly reduced, or in a
highly "carbon congrained" world.



not government assstance. Increasingly, the role of governmentsis to focus on
establishing sound environmentd laws and investment climates that encourage private

capitdl.
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Figure 13. Capital flowsto developing countriesin 1990 and 2000
(sources: World Bank, 2000; C. Johnson and S Srisawaskraisorn, February 2000).

CONCLUSIONS

The hedth costs of energy-related pollution are high over large parts of Asa. In China,
for example, air pollution is the number one preventable heath risk. Cod is both the
leading cause of local and regiond pollutants that have the highest hedlth risks, and the
largest contributor of CO, emissons among fossl fuels. The share of cod in the primary
energy mix is projected to decrease gradudly over the years between 2000 and 2020,
with natural gas growing at the fastest rate among fossi| fuels. Also, as a consequence of
rapid growth in automobile use in Asia, ail islikey within two decades to displace cod
astheleading fossl fud in the energy mix. Nevertheess, Asa s cod consumption is
projected to double by 2020 or 2025, further necessitating the need for sound Asia-wide
environmental standards.

No important GHG-emitting economy has ratified the Kyoto Protocol, and it appears
unlikdy that it will come into force in its present form for many years. However, it is
suggested in this paper that ratification of the Kyoto Protocol is not critical to reducing
the growth rate of GHGsin Asa Thisis because dl sgnificant GHG-emitting naionsin
Asaaredready developing and implementing programs to reduce the rate of growth in
GHG emissons. In addition, tightening environmentd regulaionsin Asaare
encouraging the use of clean, energy-€efficient technologies, and the conversion to cleaner
fuds— changes that will dow the growth in GHG emissons.



The god of stabilizing GHG emissons below 1990 levels by 2008-2012 ishighly
unlikdy. Sound environmenta and energy-efficiency policies and legidation in Ada,
combined with greater reliance on competitive markets, will accelerate the trandtion to a
cleaner energy mix that includes cleancoa technologies and a higher percentage of low-
carbon fuds. The chalengeis how to make APEC the best regiona forum of
policymakers and experts for exchanging technical, economic and policy information on
how best to achieve these objectives.



